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{ZX}e :  g^r àíZm| Ho$ CÎma Xr{OE & 
Instruction :   Attempt all questions.  

1. (A) pñWa-{dÚw{VH$s _| JmCg H$m à_o` ~VmBE & Bg à_o` H$s ghm`Vm go EH$ bå~o 
grYo Amdo{eV MmbH$ Ho$ g_rn {~ÝXþ na {dÚwV²-joÌ H$s Vrd«Vm Ho$ {bE gyÌ ñWm{nV 
H$s{OE & 6 

AWdm 
 Cg {d`wº$ YZ Amdo{eV {~ÝXþ na Amdoe H$s _mÌm H$m _mZ kmV H$s{OE, {OgHo$ 

H$maU Cggo 10 go_r H$s Xÿar na 100 V H$m {dÚwV² {d^d CËnÞ hmoVm hmo & 

(~) ‘Mwå~H$s` joÌ Vrd«Vm’, ‘Mwå~H$s` A{^dmh KZËd’ VWm ‘Mwå~H$erbVm’ nXm| H$mo 
n[a^m{fV H$s{OE & BZ g^r H$s Eg.AmB©. (S.I.) BH$mB`m± ^r {b{IE & 5 

(g) ‘AÝVñW: (Z¡O) AY©MmbH$’ Š`m hmoVo h¢ ? BÝh| ‘AnÐì`r AY©MmbH$’ H¡$go ~Zm`m 
Om gH$Vm h¡ ? Vmn_mZ, AÝVñW: AY©MmbH$m| H$s MmbH$Vm H$mo H¡$go à^m{dV 
H$aVm h¡ ? 4 

(a) State Gauss’ theorem in electrostatics. Apply it to find the electric 

field strength at a point near a charged straight conductor. 

OR 

 Calculate the magnitude of an isolated positive point charge which 

generates an electric potential of 100 V at a distance of 10 cm  

from it.  

(b) Define the terms ‘magnetic field strength’, ‘magnetic flux density’ 

and ‘permeability’. Write  their S.I. units. 

(c) What are ‘intrinsic semiconductors’ ? How can these be made 

‘extrinsic semiconductors’ ? How does temperature affect 

conductivity of intrinsic semiconductors ? 

2. (A) {dÚwV² Ymam àdm{hV d¥ÎmmH$ma Hw§$S>br Ho$ Ho$ÝÐ {~ÝXþ na Mwå~H$s` joÌ Vrd«Vm Ho$ 
{bE EH$ ì`§OH$ ì`wËnÞ H$s{OE & 5 

AWdm 
 0.5 A H$s {dÚwV² Ymam àdm{hV MmbH$ H$mo EH$g_mZ 15  10–3 T Mwå~H$s` 

Vrd«Vm joÌ _| bpå~V Xem _| aIm J`m h¡ & `{X Mwå~H$s` joÌ _| MmbH$ H$s 
bå~mB© 1 m hmo, Vmo Cg na bJo ~b Ho$ n[a_mU H$s JUZm H$s{OE & 

(~) ‘{d{H$aUm| go CËnÞ Om o{˜_’ Š`m hmoVo h¢ ? BZgo ~Mmd hoVw {H$Ýht Mma gmdYm{Z`m| 
H$m {ddaU Xr{OE & 6 

(g) ‘p-n g§{Y’ go Š`m A{^àm` h¡ ? ‘AJ«{X{eH$’ Ed§ ‘níM{X{eH$’ ~m`gm| Ho$ AÝVJ©V 
BgH$m ì`dhma H¡$gm hmoVm h¡ ? Cn ẁº$ AmaoIm| H$s ghm`Vm go ñnîQ> H$s{OE &  4 
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(a) Derive an expression for the magnetic field strength at the centre 

of a circular coil carrying electric current. 

OR 

 A current carrying conductor is placed at right angles to a uniform 

magnetic field of strength 15  10–3 T. If the length of the 

conductor inside the field is 1 m and the current flowing through it 

is 0.5 A, calculate the magnitude of the force experienced by it. 

(b) What are ‘radiation-hazards’ ? Write any four safety measures 

which can be taken against these. 

(c) What is a ‘p-n junction’ ? How does it behave under ‘forward’ and 

‘reverse’ biasings ? Explain with the help of suitable diagrams. 

3. (A) EH$ g§Ym[aÌ H$s ‘Ym[aVm’ H$mo n[a^m{fV H$s{OE & g_mÝVa~Õ bJmE JE ‘n’ 

g§Ym[aÌm| H$s Hw$b Ym[aVm kmV H$aZo Ho$ {bE gyÌ H$s ñWmnZm H$s{OE & 5 

(~) Mwå~H$s` joÌ _| aIo {dÚwV² Ymam àdm{hV MmbH$ na bJm ~b {H$Z-{H$Z KQ>H$m| na 
{Z^©a H$aVm h¡ ? Bg ~b VWm KQ>H$m| Ho$ ~rM H$m gyÌ {b{IE & Bg ~b H$s {Xem 
kmV H$aZo Ho$ {bE à`moJ _| bmE OmZo dmbo {Z`_ H$m CëboI H$s{OE & 6 

(g) EH$ Zm_m§{H$V {dÚwV² n[anW H$s ghm`Vm go EH$ ‘nyU© Va§J {XîQ>H$mar’ H$s H$m`©{d{Y 
H$s ì`m»`m H$s{OE & 4 

AWdm 
 EH$ {dÚwV² n[anW H$s ghm`Vm go n-p-n Q´>m§{µOñQ>a H$s H$m`©{d{Y H$s ì`m»`m 

H$s{OE & Amdoím dmhH$m| Ho$ J{V_mZ hmoZo H$s {Xem H$mo A§{H$V H$s{OE & 

(a) Define ‘capacitance’ of a capacitor. Establish a relation for the total 

capacitance of ‘n’ capacitors connected in parallel. 

(b) On what factors does the force experienced by a current carrying 

conductor placed in a magnetic field depend ? Write the relation 

between the force experienced and the factors. State the rule for 

determining the direction of this force. 

(c) Explain the working of a ‘full wave rectifier’ with the help of a 

labelled circuit diagram. 

 

OR 

 Explain the working of an n-p-n transistor with the help of a 

circuit diagram. Mark the direction of movement of the charge 

carriers. 
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4. (A) {H$gr {dÚwV² Amdoe Ho$ H$maU {H$gr {~ÝXþ na ‘{dÚwV² {d^d’ nX H$mo n[a^m{fV 
H$s{OE & {~ÝXþ Amdoe Ûmam BgHo$ {bE gyÌ H$s ñWmnZm H$s{OE & 5 

(~) ‘ao{S>`mo g_ñWm{ZH$’ Š`m hmoVo h¢ ? BZHo$ {H$Ýht Mma Cn`moJm| H$m {ddaU Xr{OE & 6 

AWdm 
 ‘Zm{^H$s` {dIÊS>Z’ VWm ‘Zm{^H$s` g§b`Z’ eãXm| _| AÝVa ñnîQ H$s{OE & BZ_| 

go H$m¡Z-gr à{H«$`m Zm{^H$s` [aEoŠQ>a _| à`moJ _| bmB© OmVr h¡ ? Zm{^H$s` [aEoŠQ>a 
_|$à`moJ _| bmE OmZo dmbo {H$gr EH$ BªYZ H$m Zm_ {b{IE & 

(g) ‘Ge’ VWm ‘Si’ na_mUwAm| H$s na_mpÊdH$ g§aMZmE± {MÌ Ûmam Xem©BE & BZH$mo  
p-àH$ma AWdm n-àH$ma H$m AY©MmbH$ H¡$go ~Zm`m Om gH$Vm h¡ ? 4 

(a) Define the term ‘electric potential’ at a point due to an electric 

charge. Establish a relation for it due to a point charge. 

(b) What are ‘radio isotopes’ ? Write their any four uses. 

OR 

 Distinguish between the terms ‘Nuclear fission’ and ‘Nuclear 

fusion’. Which one of these is used in a nuclear reactor ? Name any 

one fuel used in a nuclear reactor. 

(c) Draw the atomic structures of ‘Ge’ and ‘Si’ atoms. How can these 

be made p-type and n-type semiconductors ? 

     

 ^m¡{VH$ {Z`Vm§H$ : 
 o = 8.854  1012 Fm1 

 o = 4  107 Hm1 

 BboŠQ´>m°Z na Amdoe = 1.6  1019 C 

 
o4

1


 =  9  109 Nm2 C2 

 Physical constants : 

 o = 8.854  1012 Fm1 

 o = 4  107 Hm1 

 Charge on an electron = 1.6  1019 C 

 
o4

1


 =  9  109 Nm2 C2 

200 


